Background: Papillary muscle rupture (PMR) is a rare complication of a myocardial
| INTRODUCTION
Papillary muscle rupture (PMR) is a rare complication of a myocardial infarction (MI), affecting 1-3% of all MIs.
1 PMR can result in severe acute mitral regurgitation (MR) which leads to cardiogenic shock and pulmonary edema. Nonoperative strategy carries a mortality of nearly 80% within the first week of rupture. [2] [3] [4] Multiple centers have reported operative mortality with mitral valve repair or replacement ranging between 19% and 53%. 5, 6 2 | METHODS From 2011 to 2017, 2379 patients underwent mitral valve surgery at the University of Pittsburgh Medical Center. Twenty-four (1.0%) of these patients had a PMR. Data from these patients were retrospectively extracted from a prospectively maintained cardiac surgical database. The institutional review board approved use and analysis of the database. All patients were managed according to the protocol outlined in Figure 1 . Most of these patients had a left heart catheterization prior to the diagnosis of PMR. If not, they were immediately transported to the cardiac catheterization laboratory where coronary angiography was performed and an intraaortic balloon pump (IABP) was placed. The patients were then emergently transported to the operating room after informed consent was obtained. 3 | RESULTS
| Baseline characteristics
The study population was predominantly male with a mean age of 61.8 (±12.5) years. There were two (8.3%) patients with prior open-heart surgery. The baseline characteristics of the cohort are summarized in Table 1 . All patients were operated upon the same day (<12 h) after diagnosis of PMR. Fourteen (58.3%) patients had an IABP placed preoperatively. The mean ejection fraction was 52.8% (±12.7). The mean Society of Thoracic Surgeons predictive risk of mortality was 17.5% (±18.5) ( Table 1 ).
The intraoperative characteristics of the study cohort are summarized in Table 2 . Seventeen (70.8%) patients had mitral valve replacement whereas seven (29.2%) patients had a mitral valve repair.
The decision to perform repair or replacement was at the discretion of the individual surgeon. Eleven (45.8%) patients had complete PMR of the head, nine (37.5%) patients had complete PMR of the head and body, and four (16.7%) patients had incomplete PMR. Eighteen (75%)
Protocol for patients with postmyocardial infarction papillary muscle rupture. IABP, intraaortic balloon pump; LHC, left heart catheterization; MV, mitral valve; OR, operating room; PMR, papillary muscle rupture 
| Outcomes
The postoperative complications are presented in Figure 2 . Operative mortality was 12.5% (n = 3) and all three patients had complete PMR of the head and body. There were no postoperative strokes. Seventeen patients (70.8%) required a blood transfusion, 13 (54.2%) patients had prolonged ventilatory time greater than 24 h, and two patients (8.3%) required a pacemaker postoperatively for complete heart block. Newonset dialysis for postoperative acute renal failure was required in two repair rate and 5-year survival rate of 83%. All patients had a partial PMR and were not in cardiogenic shock at the time of surgery. 9 However, using some of the necrotic and fragile tissue for repair in patients who have more than partial PMR may not provide long-term freedom from MR in this setting. Moreover, surgeon and institutional expertise along with hemodynamic stability of the patient plays a role in decision making. [12] [13] [14] An additional cross clamp after a suboptimal repair would potentially add to the patient's morbidity and mortality in this setting.
Patients who present with profound organ dysfunction, presumably with a delayed diagnosis of PMR are considered for ECMO support. This may serve as a temporizing measure until organ dysfunction can be reversed at which point operative intervention can be considered. In addition, a left ventricular vent may be placed at this time. 15 None of the patients in our cohort were approached with this strategy as we felt expeditious operative intervention and correction of the mitral pathology was paramount. All our patients had post MI PMR. Patients may at times present with PMR as a consequence of sepsis and myocardial abscess, endocarditis, rheumatic fever, and trauma. 16 Regardless of the etiology, PMR is a mechanical complication that is best managed with expeditious mitral valve surgery.
| LIMITATIONS
This study is limited by its retrospective study design. This is a small sample size of patients like other series in the literature addressing PMR.
| CONCLUSIONS
Despite significant predictive operative risks in PMR patients, results
were acceptable with an observed to expected operative mortality of 0.71. In patients surviving the postoperative period, long term outcomes were excellent. Expeditious operative intervention for PMR can be associated with acceptable operative and long-term outcomes.
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